The Many Facets of Lipooligosaccharide as a Virulence Factor for Histophilus somni.
The lipooligosaccharide (LOS) of Histophilus somni is a multifaceted molecule that provides critical protection to the bacterium against host defenses, may act as an adhesin, and like similar molecules of gram-negative bacteria, is an endotoxin that signals through toll-like receptor 4 and NF-κB to cause inflammation. The lipid A component is responsible for the endotoxic and apoptotic activity of the LOS. The H. somni LOS lacks O-side chains typically characteristic of gram-negative bacteria that have lipopolysaccharide, but has a complex, microheterogeneous outer core. The LOS of disease isolates is capable of undergoing structural and antigenic phase variation of its outer core due to slip-strand mispairing of glycosyltransferase genes that contain repetitive sequences of DNA base pairs. Such variation enables the bacteria to evade bactericidal antibodies made to oligosaccharide antigens. In addition, the LOS can be decorated with phase-variable phosphorylcholine (ChoP), which binds to platelet-activating factor receptor on host cells, thereby aiding in colonization of the upper respiratory tract. However, ChoP is likely not expressed when the bacteria are in systemic sites because ChoP also binds to C-reactive protein, resulting in activation of host complement and promoting bactericidal activity. The structure of some LOS outer core chains is identical to oligosaccharides on host glycosphingolipids of red blood cells, other cells, and merconium (lacto-N-neotetraose, lacto-N-biose, N-acetyllactosamine, etc.). Furthermore, terminal galactose residues on LOS and elsewhere are decorated with sialic acid, which blocks antibody binding, activation of complement, phagocytosis, and intracellular killing. Therefore, antigenic mimicry of host antigens is an important defense mechanism provided by the oligosaccharide component of the LOS to avoid innate and adaptive host defense mechanisms. However, some strains of H. somni isolated from the bovine genital tract, particularly the normal bovine prepuce, are incapable of LOS phase variation, sialylation of the LOS, and expression of ChoP. At least 1 such strain has been shown to be avirulent, underscoring the importance of the LOS as a virulence factor, although this strain is deficient in other factors as well. The structure and arrangement of the inner core glycoses (heptose and 3-deoxy-D-manno-2-octulosnic acid) is remarkably similar to the inner core oligosaccharide on some strains of Neisseria spp., and mutants that contain a truncated LOS oligosaccharide are considerably more serum-sensitive than the parent strain. Therefore, the LOS is a critical component that enables H. somni to resist host defenses and cause disease.